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0 Antimicrobial superabsorbent compositions and methods, 

form of Rakes, strips, powders, filaments, fibers or films and may be applied to a substrate .n the form of a 
coating. 
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ANTIMICROBIAL SUPERABSORBENT COMPOSITIONS AND METHODS 

This invention relates to compositions, methods of treatment and articles of manufacture, ^'^^'^'l'^^' 
is emptoyed an antimicrobial superabsorbent forrried of a cross-linked Hydroph.i.c sodium sjt form of a 
pa^iTlly neutralized acrylic acid-based polymer gel having covalently bonded thereto a for the 

SCrSse Sf providing the benefits of odor reduction, control of microbes and reduction of microbial rashes 

""""ArlSiSbial agents are chemical compositions that are used to 

and deterioration of products, materials and systems. Particular areas of appHcaton of antm-crobial agente 
^ compositions are. for example, cosmetics, disinfectants, sanitizers. wood preservation, food, an.ma^ 
cooSgtrter. metalworKIng fluids, hospital and medical uses, plastics and resins. ^^^-^-^^^^^^ 
paper. textJes. latex, adhesives. leather and hides and paint Slurries. Of f ° 

antimicrobial agents and compositions, quaternary ammonium compounds represent °» f^p®? J 
me dises of antimicrobial agents in use. At low concentrations, quaternary ammonium Pe antunicra 
Tents are bacteriostatic, fungistatic, algistatic. sporostatic and tuberculostatic. At medium concentrations 
they are bactericidal, fungicidal, algiddal and viricidal against lipophilic viruses. „„,„„„r 
/isorbent polymers capable of absorbing from about thirty to sixty grams of water per 9^^"^ of polymer 
are known, as is the use of such polymers in disposable diapers, sanitary napkins, surgical pads and bam 
" m«s for^c^ple. A particularly sought after property is increased water ^«°^'^""=y;P° V-^^'f 
propeiS Often are referred to as hydrogels or superabsorbents. Tlne nature ^"-^ « °' ^"^fj!^^^^ 
are nitrated by U.S. Patent No. 4.449.977. According to this reference a '^^^^^^J^^'^^Jl 
sLoeraSSbent is the presence of acrylate or methacryiate groups which can be salts, amides, esters or 
fhe frracids Such absorbent polyme^ that possess, in addition to their superabsorbency cha|^tenst« 
he property of antimicrobial activity, are not known, however. Therefore, in accordance vvith the present 
nveSon 7has been found that superabsorbent compositicns which have antimicrobial properties can be 
fS^ed ^hich possess the characteristics and advantages of both categories of the silicone quaternary 
IrTonium salts as well as the acrylic acid based water swellable super absort^ent P°'y"^«^,<=7P°^°"=^ 
not^d above.- Thus, in addition to absorbing large quantities of fluids, the compositions the Present 
invention act in preventing microbiological contamination and deterioration of producte. matenals and 
syiems For example. 3-(ti?methoxysilyOpropyIdimethylcctadecylammonium chloride, hereinafter referred to 
rTMS E^an eff^ve intimicrobfal agent in which the active '"Q'^^'^^^^y^^'^^^f "^^2 
with substrates with which it is brought into contact These substrates demonstrate ^^^'^^^'^^^J^^^ 
SecAim antimicrobial activity. By Including an antimicrobial component in the water ^we^'^^/j^f ^^^^^^ 
composition, the benefits of both compositions are realized as against both functioning '"'^ependenOy one 
from the other. Hence, the compositions set forth in the present invention P°^^^^^ ^f^^^^J^^^^^^J^^ 
advantages over existing antimicrobial treating agents and hydrophilic gels and provide improved results 
merlo^er Thus, the disadvantages of the prior art are overcome with the present invention wherein 
improved antimicrobial agents are provided. ,. , ^ t,ww^«,^hifi^ 

This invention relates to an antimicrobial superabsorbent composition of a ^'"f^ ^-yJ-^P^^ 
sodium salt form of a partially neutralized acrylic acid-based polymer gel having covalently bonded thereto 
a silane of the general formula 

^ whtre Y denotes^'a hydrolyzable radical. R denotes a divalent hydrocarbon radical with 1 to 6 carbon atoms 
R' r" and R- independently denote saturated or unsaturated hydrocarbon radicals containing 1 to 18 
carbon atoms, saturated or unsaturated organic radicals consisting of cartoon, hydrogen and oxygen, 
carbon, hydrogen and sulfur; or carbon, hydrogen and nitrogen, and X denotes an anion. 

45 The silane can also be represented by the general fomnula 

Ifere ^teltoTfht^^^^^^^^ X denotes an acid anion, and where m*n is 16 to 23 m is 1 to 

I?d n is 9 to 17. Specific examples of compounds included thereunder are. for example, the silane 
represented by the formula 
50 (CHa 0)3 Si(CH2 h N * (CH3 )2Ci g H37 Gl- 
and the silane represented by the fonrnula 

^'"Vhlirnt'lS^e^Sfto'i'^ethod of inhibiting ti^e proliferation of potentially ^^esmictive mic^oor- 
aanlsms on a substrate by treating the substrate witii an effective amount of an antimicrobial superabsor- 
SntTomposWon formed of a crosslinked hydrophilic sodium salt form of a partially neutralized acrylic acid- 
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based polymer gel having covalently bonded thereto a silane of the general formula 

where Y denote?! hydrolyzable radical. R denotes a divalent hydrocarbon radical with 1 to 6 carbon atoms 
? R- and R- independ ntly denote saturated or unsaturated hydrocarbon radicals containing 1 to 18 
ca^b^n is. Surated or unsaturated organic radicals consisting of carbon. 

calS!. hydrogen and sulfur; or carbon, hydrogen and nitrogen, and X denotes an an.on. The composition 
r5»n h in the form of flak s. strips, powders, filaments, fibers or films. 

?he inventTfurther reiate/to a method of reducing odor and simultaneously controlling ^-^l^-^^Jy 
the suoo eston of bacteria that attack urinary urea with the liberation of ammonia by impregnatng the draper 
Sbri wT^ eSve amount of a composition for controlling the spread of infection ""^P0-^«" 
Sg ranTmlcrobial superabsorbent formed of a crosslinked hydrophilic sodium ^fj .JJ^^^^ 
SSalSed acrylic acid-b^d polymer gel having covalently bonded thereto a s.lane of the general formula 
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wheS Y Senotes a hydrolyzable radical. R denotes a divalent hydrocarbon radical w.th 1 to 6 carton^ 
,5 R' R" and R- independently denote saturated or unsaturated hydrocarbon radicals containing l to 18 
ca^bSn atoms, saturated or unsaturated organic radicals consisting of carbon, hydrogen and oxygen, 
carbon hydrogen and sulfur: or carbon, hydrogen and nitrogen, and X denotes an anion 

It is therefore an object of the present invention to provide compositions "^ff j'^'?^^^" 
articles of mTnufacture. wherein there is employed an antimicrobial superabsorbent fonned of a crossh^^^^^ 
SS^ophnic sodi^n, salt form of a partially neutralized acrylic acid-based polymer gel having covalently 

'°1tt 'iToToblrct of the present invention to provide compositions, methods of treatment ^d artic^^^^^ 

t::;^^.::^': pSr^^^rrr a^biSd-^mrg^ 

KSl i.r^ a tor th. of pravldino «.. OereBts of odor roduoto. contm. of ^orobos and 

'^C^rd'Co^fi^O^rS Mvo-US-s. o, ». Pfoa,., ,«v«,.o. - ^ ^ f™- 

active ingredients by weight with methanol and having the formula 

'^"'■SfrlnSf ok^^C^^^^^^^^^ manufactured by the Dow Chemical Company and Is a water 

sweSe SsSent of a carboxylic polyelectrolyte. This crosslinked hydrophil c sodium f^^^/^ 
p^aVn^tralized acrylic acid-based polymer gel can be prepared tec*,n^ 
example, in U.S. Patent No. 3.966.679. issued June 29. 1978. to James R. Q^oss ^nd assigned « the Oo^ 
ChScal Company. The materials DRYTECH® and TMS are otherwise combined and reacted together m 

order to forni a covalent bond therebetween. * , i„ , --i nva matrix This 

The polymeric material DBYTECH® absorbs and holds large amounts of water in a gel-like '^■^^'^ 
gel. however, is an ideal situs for microorganisms when some type of nutrient ^^"^^^^^^^^^ 
diapers and sanitary pads, fluids are absorbed which contain heavy organic loads of f o^ntlal n^^e"^ 
Sft^g in an ideaTenvironment for microbial growth. This can be offset by '--o^-^^^si^ cTng t 
polyme? in a covalent bonding relationship an antimicrobial agent such as ^"^S th^^^ 
oSewise antimicrobial superabsorbent. The antimicrobial agent can be Incorporated by a<W't'°" °* «lr 
ainuo thHteO bent polymer during its manufacture or by addition of the agent to the absorbent polyme^ 
Sing m^Sre as a treated filler or by a non-aqueous treatment of the ^^o^^^"* Polyrner w-th 
Se Snt VnTo^ene. It has been found that even though the antimicrobial agent may be c'assifi^ as a 
hydrSoWng agent, it does not (unction in the fashion of reducing the absorbent capac.^ othepoymer 
KHe gel Lngth of the absorbent polymer as well as its salt toler^ce -e 'mp-ved^^^ diaper and 
sanitary pads containing the compositions of the present invention, '^^as been found ma^^ 
pSsess Uie added benefits of reduced odor, improved control of microbes and the reduction of microbial 

"''^e Ion ofan aqueous sodium salt of bromphenol blue can be complexed with the cation of a 
eSnt of antimicrobial agent on a given substrate. A comparison of the intensity of retained blue color to a 
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color standard is used as a check to determine if th treatment has l>een applied properly. 

The method consists of preparing a 0.02 to 0.04 weight percent solution of bromphenol blue 'n d stilled 
water This solution is mad aJkalin using a f w drops of saturated NajCOa solution per 100 milliliters of 
the solution Two to three drops of this solution are placed on the treated substrate and allowed to stand for 
two minutes. The substrate is then rinsed with copious amounts of tap water and the substrate .s observed 
for a blue stain and it is compared to a color standard. 

For a spectrophotometric determination, the following test is used. 

The sodium salt of bromphenol blue is depleted from a standard solution by complexing with the 
cations on a treated substrate. The change in bromphenoi blue concentration is detemi.ned spec- 
trophotometricaily or by comparison with color standards whereby the level of substrate treatment by the 
cationic silane is determinable. ^ . . i i^i 

\b method consists of preparing a 0.02 weight percent standard solution of brornpheno blue m 
distilled water. It is made alkaline with a few drops of saturated NaaCOa soluton per 100 mill.l.ters of 
bromphenol blue solution. The color of this solution is purple. ^. . ^ 

The blank solution is adjusted to yield a 10 to 12% transmittancs reading when measured in 1 cm cells 
using a spectrophotometer set at 589 nm by the following method. 

Rll a container 3/4 full of distilled water and add 2 ml of the 0.02% standard bromphenol blue solution 
for every 50 ml of distilled water. Add 0.5 ml of a 1% Triton® X-100 surfactant <manufactured by Rohm^d 
Haas Philadelphia. PA. USA) aqueous solution for every SO ml of water. Mix. and using the spec- 
"^t;oiTm^ 6eXeJ^e the m^mum absorbance. Adjust the upper zero to 100% tr^^^jf ^"J* 
distilled water. Check the percent transmittance of the vrorWng bromphenol blue solution at the maximum 
Sr bance% Adjust the blank solution to 10 to 12% transmittance with either water or bromphenol 

blue standard solution as necessary. «+o«HorH<s in 

The samples of treated substrate are tested by placing 0.5 gram samples of ^^JsftBte^andards^ 
a nask large enough for substantial agitation of the sample and the test solution. Add 50 « 
solution. Agitate for 20 minutes on a wrist-action shaker. Rll the test curvette with me test solution. 
CeSuge ?f particulate matter is present. Measure the % transmittance at the wavelength set forth above^ 
The transmit^ce is compared against a standard curve prepared by prepanng several substrate samples 
of known concentration of the cationic silane. For example, samples containing a known amount of cationic 
%^e Z Sr example. 0%. 0.25%. 0.50%. 0.75% and 1% are read spectrophotometncally and a curve .s 
plotted. 

The silanes useful in this invention also have the general fomiula 
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(RO), SiR-N ® R* ' 'R' " 'R ""X® and (R0)3.^SiR'NPh X 
'3-4, I 
it- R'a 



It should be noted that generically. these materials are quatemary ammonium salts of silanes. Most of the 
silanes falling within the scope of this invention are known silanes and references disclosing such sHanes 
are numerous. One such reference. United States Patent No. 4.259.103. Issued to James R. Malek^d 
John L. Speier, on IVIarch 31. 1981. discusses the use of such silanes to render the surfaces of cwtein 
substrates antimicrobial. Canadian Patent No. 1.010.782, Issued to Charles A. Roth shows the use of fillers 
treated with certain silanes to be used in paints and the like to give antimicrobial effecte. 

Numerous other publications have disclosed such silanes. namely. A. J. Isquith. E. A. Abbott and P. A. 
Walters. Applied Microbiology. December, 1972. pages 859-863. ^. , » 

For purpbses of this invention, the silanes can be used neat or they can be used in solvent or aqueous- 
solvent solutions. When the silanes are used neat the inventive process is preferably earned out in a 
system in which some small amount of water is present If it is not possible to have a system with some 
small amount of water present then a water soluble or water-dispersable, low molecu^r weight Hydrolyzate 
of the silane may be used. What is important is the fact that the durability of any effect produced by the 
silane as part of a product requires that the silane molecule react with a surface to a ~rtan extent The 
most reactive species, as far as the silanes are concerned. Is the -SiOH that is formed by hydrolysis of the 
alkoxy groups present on the silane. The -SiOH groups tend to react with the surface and bind the silanes 
to the surface. It is believed by the inventor even though the prime mode of coupling to the surface system 
is by the route described above, it is also believed by the inventor that the alkoxy groups on the silicon 
atom may also participat in their own right to bind to the surface. 
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P^eferred for this invention is a reactive surface ^ntjn.ng s^^^^^^^ 
it is meant that th surface must contain soma groups whtch will reaci wim some oi 

S?b;n a4S'?chloJ^^^^^ fluoride, iodide, acetate or tosylate. Ph is phenyi. 

Preferred for this invention are the silanes of the general formula 

i'a 

eight carbon atoms and x is either chloride, acetate or tosylate. 

Most preferred for this invention are those silanes having the formula 
(CH30)3Si(CH2)3N®(CH3)2CiaH37Cr and 

(CH30)3Si(CH2)3N®(CH3)(C,oH2,)2CI-. literature and methods for their 

^^srtTi - s::.r«jrurprr.Ser,fr^^^ u.s. 

5 issued July 19. 1983. and U.S. Patent 3,661,963 issued May 9;197J a^^^^ others. 

Specific silanes within the scope of the invention are represented by the formulae. 

(CH30)3Si(CH2)3N*(CH3)2Cl8H37Cr. 

(CH30)3Si(CH2)3N*(CH3)2Ci8H37Br-. 

(CH3 0)3 Si(CH2)3 N * (Ci 0 H2 1 )2CH3 C|- 

(CH30)3Si(CH2)3N*(CioH2i)2CH3Br-. 

(CH30)3Si(CH2)3N*{CH3)3Cr. 

(CH30)3SiCH2CH2CH2P/C6H5)3CI- 

(CH30)3SiCH2CH2CH2P*(C6Hs)3Br-, 

(CH30)3SiCH2CH2CH2P"(CH3)3Cr. 

(CH30)3SiCH2CH2CH2P*(C6Ht3)3CI- 

(CH30)3Si(CH2)3N*(CH3)2C*H9C|- 

(C2H50)3Si(CH2)3N*(CH3)2Cl8H37Cr. 
(CH30)3Si(CH2)3N*(CH3)2CH2C6H5C|- 

(CH3O)3Si(CH2)3N*(CH3)2CH2CH20HCr. 

(HO)3Sl(CH2)3N*PhC|- 

(CH30)3Si(CH2)3N*PHC|-. 

(CH30)3Si{CH2)3N (CH3)2{CH2)3NHC(0)<CF2)sCF3Cr. 

paper. 
Example I 

A mi'xture of five percent by weight of treated CABf -S.L« -d "j^^^^^^^ 
DRYTECH* was prepared by combining in a container 19.17 grams of DRYTECH® and 1.0 grams 
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O.S.L« pre-treated with one percent by weight of TMS. The materia. CAB-0-SIL« is co^ 
°l,acLed .y Cabot Corporation. Ko.omo. indiana. J^^f '"J^^^^ ^rheS^^^^^^^ 
ma container and blended with a magnetic stirrer on a hot plate set at low neai wmi« mo. i y y 

ovwiitoht al room tsmporalurs. Tho rosoitrig powder in af> amouru 0( ° » S""" ""f ^ 

S;?er was nnsTd with toluene to determine if the treatment was durable No purple-blue color was found 
to have been removed by the toluene Indicating that the treatment was durable. 



20 



Example II 

A ol ton percsm by ««gin ot mated OAS^tSILS and ninoly porcont by '^'Vl' <^OmTS.Cim 

::£arrp^srr»'a'r^in.ronT4^^^^^ 
-rr^or^s^sr™^^^^^^ 

Of bromophenol blue standard soludon ^^^^^^^J^J "^^J^^ moisture and the powder 

based on color and the color was found to be blue. 9°' '° ^ ^,0^ was found to have been 
was rinsed with toluene to determine if the treatment was durable. No blue color was loun 
removed by the toluene indicating that the treatment was durable. 



2S 



Example III 



A rr-rxtur. ,. »v, porc«« »y .^igh, .. ma« '^'■"',^T^;^JS^m^2 

„ =SrJ7dr?r^.srs:p:.%T-JSS^^^^^ 

35 Observations were made based on color and the cotor was found to be purple. 
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Example IV 



as in Example II. 



50 Example V 

^iei^ed with a magneti; stirrer on a hot plate set at low heat 
55 The product from the container was allowed to coo^ grav.^ mte^ed and a.^-<l dry 
room temperature. The resulting powder .n ^ °^ ^ J^^^^ 

rrrd' roTr rptss^r r^err di™ :r;ro ....r, ,nd ^ 
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was rinsed with toluene to determin if the treatment v.as durable as to th absorbent polymer. No purple- 
color was found to have been removed by the toluen indicating that the treatment was durable. 



biu 

5 Example VI 
A 



IS 



A mixture was prepared by combining in a container 134.44 grams of Toluene 20.0 grams of 
DR^^-ECH® and 2 5 gr^ns of TMS. The ingredients were thoroughly mixed together in f^e container ^d 
w«ILd wWi a maonetic stirrer on a hot plate set at low heat while maintaining agitation for thirty mmu^es 
?inoduc^?o:T coSer allowed to coo. and gravity filtered and aiiowed to dry ovem^gm a 
STm temperature. The resulting powder in an amount of 0.5 grams was plac^ in fif^ of 
bromophenol blue standard solution and agitated for about twenty n^inutes. Observaf ons were rn^^J^J^ 
on co°Sr and the color was found to be blue. The gel was dried to remove moisture and the powder w^ 
SJsS with toluene to determine if the treatment was durable as to the absorbent pdymer. No blue color 
was found to have been removed by the toluene indicating that the treatment was durable. 
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Example VII 

rinsed with toluene to determine if the treatment was durable as to the absorbent polymer. No blue color 
Sound to hate been removed by the toluene Indicating that the treatment was durably 

A control sample of DRYTECH® when treated alone in accordance with the foregoing procedures 

rendered a purple color. 

TABLE I 
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EXAMPLE 



1 
2 
3 
4 
5 
6 
7 

Control 



DRYTECH® 


CAB-O-SIL® 


TMS 


COLOR 




•D 




purple-blue 




•D 




blue 




A.D 




purple 


■B. D 


0 




blue 


-B, D 


C 




purple-blue 


•B, D 


0 




blue 


•B, D 


C 




blue 


C 


C 


0 


purple 



A'' CAB-O-SIL® replaced with aluminum chlorohydrate. 

B = Toluene treated. 

C = No ingredient included. 

D = TMS durably bound. 

Control = DRYTECH® 



•= Ingredient included. 



A consideration of the foregoing results of the treated materials by bromophenol blue analytical analysis 
tabutted SuoS. n Tabte 1 indicates that the treatments with the antimicrobial agent '-^--^^^l^'^' 
6 and 7 were highly effective as evidenced by the blue color; that the treatments with the antim.crob,^ 
agent in ^arJpl^ 1 and 5 were moderately effective as evidenced by the purple-blue color; and that the 
' ellr^rnt evidencing a purple color was of little or no effect, including the control sample. 

^Te antimfcrobial activity of a treated surface is evaluated by shaking a sample weighing 0.75 grams ,n 
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is calculated by the formula 
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%R = 7 " 100 
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contact time count per milliliter for the untreated control substrate. 

??e rcrobiological efficacy of tf.o compositior,s of the present Inver^tor, was .^^f ""^Jj 

antimLobially active in their nature and function, in addition to ^^^^'^^^J^f^^^^^'"^^^ 
that the microorganisms were substantially reduced in number. Accordmgly. the antimicrobial acuviiy o 

prepared with a sterile swab and plated on TGE agar. 
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TABLE H 



ESCHERICHIA COU PHOSPHATE 
BUFFER 


SAMPLE 


TIME IN HOURS 


0 


1 


24 


4 


+ + + 


+ + + 


+ + + 


5 


+ + + 


+ + + 


+ + + 


6 


+ + + 


+ + + 


+ + 


7 


+ + + 


+ + + 


+ 


Control 


+ + + 


+ + + 


+ + + 


TMS 


+ + + 


+ + + 


+ 



TABLE III 



KLEBSIELLA PNEUMONIAE 


SAMPLE 


PHOSPHATE BUFFER 


0.85% SAUNE 


TIME IN HOURS 


TIME IN HOU 


RS 


0 


1 


24 


0 


1 


24 


4 

5 
6 
7 

Control 
TMS 


+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 


+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ 


+ + -f 
+ 
+ 
+ 

+ + + 


+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 


+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 


+ + + 
+ + + 
+ 
+ 

+ + + 
+ 



,t Win be apparent from the foregoing that many other variation, 
stn^ctures. coTpounds. composl«ons artic.^ ^"SSSs of thrpTese^^^^^^^ 
i^T^'S;^.:Zr::trZ!:TZ renrrirhjrare exe.p.a. on. ana are 
not intended as limitations on the scope of the present inventon. 



Claims 

^ 1. An antimicrobial superabsorbent composition comprising a hydrophilic gel having covalently bonded 
thereto a sHane of the general formula 

having covalently bonded thereto a sllane of the general fonnula 

polymer gel having covalently bonded thereto a silane of the general formula 
YsSirn^rrVx- 
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Where Y denotes a hydro.yzab.e radica.. R denotes a '^'^^^^X^T.^^'^l^^^^' ^ntJn" g " Tl8 
R'. R" and R- independently denote saturated or »"«torated hydrocart^n raa c a 

carbon atoms, saturated or unsaturat d organic radicals °* "^^^ °^ 

cartoon, hydrogen and sulfur: or carbon, hydrogen -"i"'^-- ^^^^^^^^ ^Chn.c sodium salt fonr, 

4. An antimicrobial superabsorbent composition compnsing a "^^^f ''"7° "T^^,^,. _ 
of a partially neutralized acrylic acid-based polymer gel having covalently bonded thereto a s.lane of the 

general formula 

wht^Y denlS?a hydrolyzable radical. R denotes a divalent hydrocarbon radical with 1 to 6 carbon atoms 
? R- aS R- independently denote saturated or unsaturated hydrocarbon radicals containing 1 to 18 
ca;bSn is atraS 0 unsaturated organic radicals consisting of carbon, hydrogen and oxygen: 
c^n JydTogen aid sulfun or carbon, hydrogen and nitrogen, and X denotes an anion, 
carbon, hydrogen a proliferation of potentially destructive microorganisms on a subsfrate 

^«tina the subSe with in effective amount of an antimiaobial superabsorbent compos.ton 
?oZro?a'crs?nr:i hXhi.rc todium salt fonn of a partially neutr^ized acrylic acid-based po.ymer 
gel having covalently bonded thereto a silane of the general formula 
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(K0)3. SIR- 'kV '^'X^ 

(R0)3.^SiR*'NPh X® 



45 



so 



55 



wherein, in each formula, 

R is an alkyi radical of 1 to 4 carbon atoms or hydrogen; 
a has a value of 0. 1 or 2; 
r' is a methyl or ethyl radical; 



r' is an alkylene group of 1 to 4 carbon atoms: radicals of 1 to 18 carbon 

R- r"" and R' are each independently selected from a group consisting of alkyI °^^L^o "H caroo 

atoms. -CH.(^H5. -CH.CH.OH -CH.OH and -(CH,)xNHC(0)R- wherein x has a value of from 2 to 10 and 



atoms, -on2v-«ri5, '-'•-12 v^i 'zw... x 

is a perfluoroalkyi radical having from 1 to 12 carbon atoms: 
X is chloride, bromide, fluoride, iodide, acetate or tosylate; and 
Ph is phenyl: 
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